Thank you very much for giving me the opportunity to review the manuscript "Associations between Physical Function and Depression in Nursing Home Residents with Mild and Moderate Dementia: A cross-sectional study". The paper focuses on an important question, is well written and interesting to read as it enriches the existing body of knowledge. The study design is appropriate to answer the research question; however, I doubt about the way of analyzing the data and interpretation of statistical significance in this paper. Therefore, my major concerns address these issues.
logistic)? In my understanding, a logistic regression model is useful, when the data violate the model assumptions of a linear model. If this is not the case (which needs to be reported) a logistic model is dispensable, because a dichotomized variable always gives less information than a metric value. So the logistic model cannot add valuable information to an existing linear model. And this is also what we can see here: the results only confirm the results of the linear model. That you did not find a significant effect for "maximum walking speed" in the logistic model is probably because the difference between depressed and non-depressed is not so large. You have to explain, why another model type is necessary. Otherwise it looks like fishing for significance. Results Information that is reported in the table should not be repeated in the text. It is dispensable to report differences between genders as this is not very important for the research question and you alos did not discuss these results later or need them for any explanation. The values for the CDR are not reported; please add this information as this is your inclusion criteria. Of interest would also be the number of participants with a pre-existing diagnosis of dementia. For the interpretation of p-values corrected values should be considered (see above). Discussion In the first sentence you state that the results confirm your hypothesis. As mentioned, I understood the study as explorative which means that you can"t speak of hypothesis testing. The discussion in general is a bit weak; the first paragraph sums up information that does not belong to the research question. The summary of the results should focus on the main aspects of your findings and be clear and concise. Also the conclusion could be more related to the research question. You focus on the aspect that nursing home residents are a heterogeneous group, although his is not the main finding.
included in 'number of drugs'? Such medications may affect balance and physical functioning. Were psychiatric diagnoses included in 'number of chronic disorders'? Were co-morbid neurological conditions such as traumatic brain injury, stroke, MS, Parkinson's Disease, and others that could affect balance/physical functioning included? This could be important for a more critical and nuanced interpretation of results when comparing level of physical functioning of depressed and not depressed participants. Addressing these points in interpretation of findings could also strengthen the Discussion section. Regarding the number of participants: 170 participants were assessed, but CSDD data were reported for only 162 participants, BBS/CST/walking speed data were reported for 166/167 participants, and even lower 'number of registered' were reported for the MMSE and demographic variables. Reasons for this missing data were not reported or discussed. Authors report that all participants included in the study were assessed with the CDR and had scores of 1 or 2, indicating mild or moderate dementia. Regarding interpretation of participant characteristics: MMSE scores suggested that 16 residents had reduced cognitive capacity indicative of severe dementia and 2 participants had scores indicating little or no cognitive impairment. The difference between CDR and MMSE assessments and the relevance of such differences was not addressed (i.e. as dementia severity increases, so to does incidence of depression and reduced physical-functional capacity). In the Methods section, the authors note that correlation analyses (Pearson's r) were conducted in order to discover multicollinearity in associations between variables of physical function. This data could be included in the text or in a small correlation table. Further regarding the Discussion section: The first sentence states that "findings confirmed our hypothesis that depression and depressive symptoms among nursing home residents with dementia are significantly associated with functional performance". No such prespecified hypothesis was included in the Introduction.
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GENERAL COMMENTS
Dear author, Below you find my suggestions to improve your manuscript.
Title:
•If you have no confirmed medical diagnosis of dementia, please use the word cognitive impairment instead of dementia Abstract:
Line 2: please write: depression and physical function (you only need to change these 2 words)
Line 12/13 Setting: Include the first sentence in the Design section.
Line 18 Participants: If you have no confirmed medical diagnosis of dementia, please use the word cognitive impairment instead of dementia. Please do that in the whole text.
Introduction:
•If you have no confirmed medical diagnosis of dementia, please change your introduction in view of cognitive impairment.
•If you have a confirmed medical diagnosis of dementia: -Please include in Line 7 the percentages of dementia in nursing homes from other countries to show the percentages in nursing homes on the international level. Even though there is a high percentage in your country, it is not the case in all countries.
Line8/ 9: Include international percentages of depression in nursing homes Methods:
Line 37, Design: Reposition the last sentence to the participants" section.
Line 41/42, participants: write "Setting and Participants" as heading This discussion section is unsatisfactory. Please discuss the results in more detail. The discussion section is one of the most important sections. Furthermore you state that the findings confirmed your hypothesis, but you have included no hypothesis after your research aim.
Conclusion:
Include here the recommendations for research from the limitations part and include further recommentations for practice.
VERSION 1 -AUTHOR RESPONSE REVIEWER 1: Rebecca Palm, PhD
Introduction
REVIEWER'S COMMENT 1:
The purpose of this study is well defined as a description and an examination of relationships. I would suggest adding the information that it is an explorative study that does not test a certain hypothesis. If the authors have an assumption about relationships it could be stated here, but it should be clear that no hypothesis are tested.
ANSWER:
Thank you for your comment. We have added this information in the manuscript.
CHANGES IN MANUSCRIPT:
Page 5, line 178-179: Although the authors have an assumption about relationships, the study is explorative and thus no hypotheses are tested.
Methods

Participants
REVIEWER'S COMMENT 2:
There is maybe a typo in this sentence: "A total of 182 persons agreed to participate in the study, however eight changed their mind prior to first assessment and four participants were excluded because the exclusion criteria were not met". It should be either "…the exclusion criteria were met" or "the inclusion criteria were not met".
ANSWER:
Thank you for your observation. We have corrected this typo.
CHANGES IN MANUSCRIPT:
Page 6, line 206-208: A total of 182 persons agreed to participate in the study, however eight changed their mind prior to first assessment and four participants were excluded because the inclusion criteria were not met".
Ethical and legal consideration
REVIEWER'S COMMENT 3:
Stick to the wording and change "patient" into "resident".
ANSWER:
Thank you for this comment.
CHANGES IN MANUSCRIPT:
We have corrected this word throughout the manuscript.
Statistics
REVIEWER'S COMMENT 4:
In my opinion, you contucted multiple testing. Hence, to avoid a misinterpretation of results, the pvalue should be corrected according to the number of tests you conducted.
ANSWER:
Thank you for your valuable feedback, which inspired to reflection and changes in the manuscript. When more than one statistical test is conducted in analysing data from clinical studies, some demand that a more stringent criterion should be used for statistical significance than the conventional p < 0,05. According to the literature adjustments for multiple tests (Bonferroni adjustments) creates more problems than it solves. The main weakness is that the interpretation of a finding depends on the number of other tests performed. But how about tests that were performed, but not published, or tests published in other papers based on the same study? No statistical theory provides answers for these practical issues. In addition, the likelihood of type II errors is also increased, so that truly important differences are deemed non- 
REVIEWER'S COMMENT 5:
You did not report about the model assumptions and if your data fit to them. When I look at your results, I have doubts that the dependent variable is normal distributed. If this is not the case, a linear regression is not appropriate.
ANSWER:
Thank you for commenting. We have hopefully now added clarifying information in the manuscript regarding our data and the assumptions for linear regression analysis.
CHANGES IN MANUSCRIPT:
Page 8, line 315-324: Each of the univariate regression models was examined separately to make sure the conditions for linear regression analysis existed. We analyzed linearity, homoscedasticity and the normal distribution of the residuals by inspecting Normal Probability Plots, different scatterplots and histograms.(57) Extreme values were examined in line with Outliers Labeling Tecnique. (58) We identified one extreme value based on the Cornell sumscore, two based on maximum walking speed and one based on comfortable walking speed. However, according to Pallant,(57) it is not necessary to correct for these as long as the numbers are few and the group is large enough. We considered the group to be large (N=170) and have therefore not adjusted for these in the further analyses.(57)
REVIEWER'S COMMENT 6:
Why do you report different regression models (linear and logistic)? In my understanding, a logistic regression model is useful, when data violate the model assumptions of a linear model. If this is not the case (which needs to be reported) a logistic model is dispensable, because a dichotomized variable always gives less information than a metric value. So the logistic model cannot add valuable information to an excisting linear model. And this is also what we can see here: the results only confirm the results of the linear model. That you did not find a significant effect for "maximum walking speed" in the logistic model is probably because the difference between depressed and nondepressed is not so large. You have to explain, why another model type is necessary. Otherwise it looks like fishing for significance.
ANSWER:
Thank you for your feedback. We have now clarified why both linear and logistic regression are necessary, both regarding the aims of the study and in the statistical part.
CHANGES IN MANUSCRIPT:
Page 2, line 35-39: The primary aim of this study is to describe depression and physical function in nursing home residents with dementia, as well as to examine the associations between depression and balance function, lower limb muscle strength, mobility and activities of daily living. The secondary aim is to examine differences in physical function between the groups classified as depressed and not depressed.
Page 5, line 174-178: Therefore, the primary aim of this study was to describe physical function and depression in this population, as well as to examine the associations between depression and levels of balance, muscle strength, mobility and daily life activity. The secondary aim was to examine differences in physical function between the group classified as depressed and not depressed.
Page 9, line 338-344: The CSDD is commonly used in nursing homes to distinguish between groups of depressed and not depressed. This is important in the detection and treatment of depression in persons with dementia. Because of this clinical relevance we found it necessary to perform logistic regression analysis to see if the results from logistic regression analysis differed significante from the results of linear regression analysis. The odds ratio (OR), based on logistic regression analysis, showed the strength of association between the groups with and without depression and physical function.
Results
REVIEWER'S COMMENT 7:
Information that is reported in the table should not be repeated in the text. It is dispensable to report differences between genders at this is not very important for the research question and you also did not discuss these results later or need them for any explanation.
ANSWER:
Thank you for noticing. We have rewritten parts of the result section, and also included subheadings for more structure. We`ve been focusing on not to repeat information from the table (except from the most relevant) in the text. In addition we have deleted the information about gender differences as you suggested.
CHANGES IN MANUSCRIPT:
Se the whole result chapter, and Page 11: sentence deleted: The men were significantly younger than the women (p = 0.001), achieved better results on the Chair Stand Test (p = 0.05) as well as higher maximum walking speed (p = 0.006).
REVIEWER'S COMMENT 8:
The values for the CDR are not reported; please add this information as this is your inclusion criteria. Off interest would also be the number of participants with a pre-excisting diagnosis of dementia.
ANSWER:
Thank you for your comment. Clinical dementia rating scale (CDR) was used in the recruitment procedure only and was not part of the data collected for analysis. For this reason, the CDR scores stayed with the nursing staff and were not reported to the research team. We have added the numbers of pre-excisting diagnosis of dementia in the manuscript.
CHANGES IN MANUSCRIPT:
Page 11, line 400-404: Only 60% (n=101) of the participants had a pre-existing dementia diagnosis; 25 were diagnosed with Alzheimer"s disease, 22 with vascular dementia, one with subcortical dementia and one with frontotemporal dementia. A group of 52 participants did not have a specific diagnosis but were suffering from dementia according to medical records.
Page 17, line 647-650: Many of the participants in our study did not have a prior dementia diagnosis. However, all the residents had been diagnosed using the CDR, a commonly used instrument in nursing homes. CDR score have been found to be in agreement with the golden standard of dementia diagnosis. (76) REVIEWER'S COMMENT 9:
For the interpretation of p-values corrected values should be considered (see above).
ANSWER:
Thank you for your feedback. We refer you to comment number 4.
CHANGES IN MANUSCRIPT:
Page 16, line 614-621: (see above)
Discussion
REVIEWER'S COMMENT 10:
In the first sentence you state that the results confirm your hypothesis. As mentioned, I understand the study as explorative which means that you can`t speak of hypothesis testing.
ANSWER:
Thank you for commenting. We have now changed the word "hypothesis" into "assumption".
CHANGES IN MANUSCRIPT:
Page 15, line 556-558: The findings confirmed our assumption that depression and depressive symptoms among nursing home residents with dementia are significantly associated with functional performance.
REVIEWER'S COMMENT 11:
The discussion in general is a bit weak; the first paragraph sums up information that does not belong to the research question. The summary of the results should focus on the main aspects of your findings and be clear and concise.
ANSWER:
We have now rewritten and hopefully improved the discussion section.
CHANGES IN MANUSCRIPT:
See the whole discussion part. Page 15-17.
Conclusion
REVIEWER'S COMMENT 12:
Also the conclusion could be more related to the research question. You focus on the aspect that nursing home residents are a heterogeneous group, although this is not the main finding.
ANSWER:
Thank you for your comment. We have rewritten our conclusion and related it more to the research questions and the main findings. In addition we have included the recommendations for research from the limitations part and also included further recommendations for practice. ANSWER: Thank you for commenting. Unfortunately, there are no data on the types of medications included in "number of drugs". But we do have information about types of disorders included in "number of chronic disorders". We have now added this information in the manuscript.
CHANGES IN MANUSCRIPT:
Page 7-8, line 279-296: Participants' age and gender, length of stay in a nursing home (from date of admission), number of drugs, number of chronic disorders (musculoskeletal, neurological, cardiovascular and psychiatric diagnoses), use of walking aids and the residents' ability to rise from chair independently were registrated.
Page 9, line 358-362: About 50% of the participants suffered from cardiovascular disease and almost one in four had a psychiatric diagnosis. Further approximately 40% was diagnosed with a musculoskeletal diagnosis and about one in three suffered from a neurological condition. The depressed participants had significantly more psychiatric diagnoses than the not depressed (p = 0.02).
Page 16, line 601-612: Several factors can influence physical function. Psychotropic medications, benzodiazapines or antipsychotic medications may affect balance and physical functioning. ………………… Unfortunately, there are no available data on the types of medications that the participating residents used. The category "chronic disorders" embraces musculoskeletal diagnoses, cardiovascular disorders, psychiatric diagnoses and co-morbid neurological conditions such as for example epilepsy, stroke, and Parkinson`s Disease. These are all disorders that can affect balance and physical function. However there were no significant differences between the group of depressed and not depressed regarding musculoskeletal, neurological or cardiovascular diagnoses. Depressed participants had significantly more psychiatric diagnoses than the not depressed (p = 0,02), which were expected considering depression was included in this category.
Results (and discussion)
REVIEWER'S COMMENT 2:
Regarding the number of participants: 170 participants were assessed, but CSDD data were reported for only 162 participants, BBS/CST/walking speed data were reported for 166/167 participants, and even lower 'number of registered' were reported for the MMSE and demographic variables. Reasons for this missing data were not reported or discussed.
ANSWER:
Thank you for your feedback. We have now added information about the missing data in the manuscript.
CHANGES IN MANUSCRIPT:
Page 16-17, line 621-630: There are some variables missing from the dataset. Regarding the physical tests, the main reason for this is the fact that the residents were not available in the testing moment the specific day. Some residents were not capable of performing the MMSE test because of hearing and vision impairment. The MMSE measurement is sensitive to factors like education level, age, sensory impairment, literacy problems, lack of motivation, impaired vision and hearing and depressive disorders. (56) These factors may also explain the lack of correlation with depression in this study.
Page 17, line 654-657: Drugs and diagnoses were to be reported in the case report. Regretfully, some of the designated health care workers failed to complete the case report. This resulted in lacking information about drugs and diagnoses in some cases, which could be of importance regarding the interpretation of the results.
REVIEWER'S COMMENT 3:
Authors report that all participants included in the study were assessed with the CDR and had scores of 1 or 2, indicating mild or moderate dementia. Regarding interpretation of participant characteristics: MMSE scores suggested that 16 residents had reduced cognitive capacity indicative of severe dementia and 2 participants had scores indicating little or no cognitive impairment. The difference between CDR and MMSE assessments and the relevance of such differences was not addressed (i.e. as dementia severity increases, so to does incidence of depression and reduced physical-functional capacity).
ANSWER:
Thank you for commenting. The difference between CDR and MMSE assessments and the relevance of such differences is now addressed in the manuscript.
CHANGES IN MANUSCRIPT:
Page 7, line 274-276: CDR is thus a measure to rate dementia and dementia severity, while MMSE assess global cognition. As the dementia severity increases, the global cognition performance reduces.
Page 17, line 650-654: According to score on CDR all the residents were suffering from mild and moderate dementia. However, on MMSE 11% scored lower than 10 points, which may indicate severe dementia. This means that 16 participants may have been wrongly categorized as sufferers of mild/moderate dementia, which may have influenced the results.
Method
REVIEWER'S COMMENT 4:
The authors note that correlation analyses (Pearson's r) were conducted in order to discover multicollinearity in associations between variables of physical function. This data could be included in the text or in a small correlation table.
ANSWER: Thank you for noticing. The associations between the different variables of physical function are included in a small table (table 2) .
CHANGES IN MANUSCRIPT:
Page 8, line 326-328:
Three different multiple linear regression models were fitted because of high correlation (multicollinearity) between the variables of physical performance (see table 2 ).
Page 11, line 423-426: The associations between the different variables of physical function are shown in table 2. The highest correlation was found between BBS, CST and maximum walking speed, which had consequences for the further analyses (see statistics).
For table 2, see line 455-458, page 12.
Discussion
REVIEWER'S COMMENT 5:
The first sentence states that "findings confirmed our hypothesis that depression and depressive symptoms among nursing home residents with dementia are significantly associated with functional performance". No such prespecified hypothesis was included in the introduction.
ANSWER:
Thank you for commenting. At the end of the introduction we have now added that no hypothesis are tested, although the authors have an assumption about relationships. In the discussion (at the end of second paragraph) we have changed the word "hypothesis" into "assumption".
CHANGES IN MANUSCRIPT:
REVIEWER 3: Dr. Sandra Schüssler
Title
REVIEWER'S COMMENT 1:
You have no confirmed medical diagnosis of dementia, please use the word cognitive impairment instead of dementia.
ANSWER:
Thank you for your comment. Norwegian studies have shown that Clinical Dementia Rating scale (CDR) is a valid substitute for a dementia assessment among nursing home residents to rate dementia and dementia severity (53-54), see line 268-270, page 7. Therefore we believe that "dementia" is the correct word to use in this study, although we have added this information as a limitation in the discussion chapter.
CHANGES IN MANUSCRIPT:
Page 17, line 647-650: Many of the participants in our study did not have a prior dementia diagnosis. However, all the residents had been diagnosed using the CDR, a commonly used instrument in nursing homes. CDR score have been found to be in agreement with the golden standard of dementia diagnosis. (76 (2017) . Associations between physical function and depression in nursing home residents with mild and moderate dementia: A cross-sectional study. 1-24.
Thank you for the opportunity to read and review the revised version of this manuscript. This article presents quantitative data from a descriptive and exploratory study of associations between the depressive symptoms and physical functioning of nursing home (NH) residents experiencing mild to moderate stages of dementia, and the possible differences in physical function between "depressed" and "not depressed" participants. Participants were n = 170 NH residents from eighteen Norwegian NH in and around Oslo. Participants were recruited by NH staff based on multiple study inclusion and exclusion criteria, including a score of 1 or 2 on the Clinical Dementia Rating Scale (CDR) dementia staging instrument. Dementia staging and depressive symptoms were assessed by NH staff using the CDR and the Cornell Scale for Depression in Dementia (CSDD), respectively. Primary caregivers collected participant demographic and medical information from facility records. Research physiotherapists measured: participants" balance using the Berg Balance Scale (BBS); lower limb muscle strength using the 30 seconds Chair Stand Test (CST); mobility/walking speed using the six-meter walking test. Results of bivariate correlational analyses indicated multicollinearity amongst measures of physical function, and very weak to weak statistically significant negative linear relationships between CSDD scores and scores on all measures of physical function. Results of linear regression analyses indicated a statistically significant negative relationship between CSDD score and scores on measures of balance (BBS), muscle strength (CST) and walking speed. Results of logistic regression indicated significant differences between participants categorized as having symptoms of depression (≥8 CSDD score, "depressed") and those who did not (≤7 CSDD score, "not depressed"), such that participants in the "not depressed" group had better balance and greater muscle strength than those in the "depressed" group. The authors conclude that interventions to improve physical performance in older people who live in NH may also reduce depressive symptoms and that NH should implement strategies to improve their residents" physical function when declines in lower body strength and balance are identified.
